Glucose metabolism in non-diabetic and insulin-dependent diabetic subjects with end-stage renal failure.
Chronic uremia is frequently associated with an impaired carbohydrate tolerance. During the past decade considerable progress have been made in characterizing and quantifying this biochemical abnormality in end-stage renal failure (ESRF). Primarily, this has been possible by means of the glucose clamp technique which basically makes it possible to evaluate insulin sensitivity and glucose-stimulated insulin secretion. Combined with the use of tracer dilution technique, hepatic vein catheterization technique, infusion of somatostatin, forearm or leg techniques and indirect calorimetry, insight into several other major parameters of glucose kinetics has been achieved; i.e. insulin-mediated glucose uptake (IMGU), glucose-induced glucose uptake (GIGU), hepatic glucose production (HGP) splanchnic glucose uptake and oxidative and nonoxidative glucose disposal. Of course, these extra facets make the clamp procedure less feasible to accomplish for technical reasons and demand an extensive knowledge of the limitations of these methods. One major factor behind the reduced glucose tolerance in uremia is an impaired sensitivity to insulin (insulin resistance) in peripheral tissues, mainly in skeletal muscle. In non-dialysed uremic patients the insulin dose-response curve is characterized by a decreased maximal response and by a rightward shift. In general, the insulin resistance is pronounced, but a few weeks on maintenance hemodialysis (HD) or continuous ambulatory peritoneal dialysis (CAPD) are enough to improve insulin action significantly. Occasionally, IMGU has been found normal in patients on long-term HD. In contrast to insulin-stimulated glucose uptake, basal glucose turnover is normal in patients with ESRF. The ability of glucose to enhance its own uptake is difficult to measure in human studies, because even small amounts of insulin is able to modulate GIGU profoundly. At basal insulinemia, however, GIGU is markedly impaired in uremia. Recently, it has been suggested that the uremic insulin resistance is located not only in peripheral tissues but also in the liver. At low insulin concentrations, the restraining potency of insulin on HGP seems to be decreased in uremia. Splanchnic glucose uptake is hardly affected, but is always very insensitive to insulin. The glucoregulatory function of the liver is further disturbed in uremia. Acute glucagon exposure elicits an inadequate glucose release, suggesting a coexisting resistance to glucagon. In vitro studies have shown, that the first step in the cascade of reactions initiated by insulin, namely binding to its specific receptor is normal in uremia. In addition, the activity of key enzymes such as the insulin receptor kinase and glycogen synthase have been found within normal in the uremic muscle.(ABSTRACT TRUNCATED AT 400 WORDS)